closely sub-tropical, temperate summer heat cycles. In both cases, heat stress negatively 70 affects performance and intestinal integrity of pigs. Therefore, the objective of this study 71 was to characterize the effects of three days diurnal heat stress on nursery-grower pig 72 performance, intestinal integrity and endotoxemia. 73
74

MATERIALS AND METHODS 75
All procedures were reviewed and approved by the Iowa State University Institutional 76
Animal Care and Use Committee (IACUC # 1-14-7704-S). 77
Animals and Study Design 78
Forty-eight one week post-weaned crossbred gilts (5.2 ± 0.59 kg body weight), 79 consisting of Genetiporc 6.0 × Genetiporc F25 genetics (PIC, Inc., Hendersonville, TN), 80 were assigned to individual pens across two rooms at the Iowa State University Swine 81 Nutrition Farm (Ames, IA, USA). These rooms were both maintained at thermal neutral 82 
RESULTS
174
Phenotypic response 175
No time by treatment interaction was reported for Tr over the three day challenge 176 period (P = 0.129; Figure 1A ). However, there was a significant time effect (P < 0.001), 177
and dHS tended to increase Tr compared to TN pigs (41.1 vs. 39.7 o C, P = 0.053). A 178 significant treatment by time interaction and time effect was reported in pig respiration 179 rates (P < 0.001; Figure 1B ). Further, similar to Tr, respiration rates, overall three dayF o r P e e r R e v i e w 9 respiration rates were increased almost 2.5-fold by dHS compared to TN pigs (60 vs. 140 181 bpm; P < 0.001). 182
As expected, during the 28 day acclimation period, no differences were reported 183 between treatments in ADG, ADFI and G:F (Table 2 , P > 0.10) as both pig groups were 184 reared under identical TN conditions. However, during the 3-d environmental challenge 185 period, dHS pigs had reduced feed intake (30%; P < 0.05; Table 2 ) compared to their TN 186 counterparts. dHS also significantly reduced ADG (85%; P < 0.05) and end body weights 187 (7%, P = 0.006) compared to TN pigs (Table 2 ). This translated into a significant 188 reduction (75%, P = 0.014) in the three day G:F in our dHS challenged pigs (Table 2) . 189
190
Ex vivo intestinal integrity and blood endotoxin and LBP levels concentrations 191
Ex vivo assessment of pig ileum integrity via modified Ussing chambers after 3 days 192 of climate challenge showed that TER was significantly reduced (P = 0.040) by 25% 193 compared to the TN ileum segments ( 
Blood metabolites and inflammatory markers 212
Blood metabolites and markers of inflammation are reported in Table 4 . There was no 213 main effect of treatment on blood glucose concentrations (P > 0.05). However, serum 214 NEFA and insulin concentrations were significantly reduced by dHS compared to the TN 215 pigs by 30% and 41%, respectively, P < 0.05 (Table 4) . There was also a tendency for 216 BUN to be decreased in three day dHS pigs compared to the control (14%, P ≤ 0.01). 217 Serum secretory phospholipase A2 was increased due to environmental dHS treatment (P 218 < 0.010). Three days of dHS significantly decreased (23%) serum TNF-α concentrations 219 compared to TN pigs. Serum IL-1β was not-detectable in these pigs, regardless 220 environmental treatment. Serum haptoglobin concentrations tended to increase due to 221 dHS (138%; P = 0.06; In the present study, pigs exposed to three days of dHS had increase in rectal 238 temperature and respiration rates. During the night hours when environmental 239 temperatures were lower, these dHS animals were not able to lower their body 240 temperature to the same level as their thermal-neutral counterparts. This is in agreements 241 with two to eight day diurnal heat stress study in pigs that has been reported by Liu et al. Although in the current model we utilize a less severe heat stress temperature for only 269 6 h a day, we hypothesized that causing ischemia and reperfusion of blood flow to the 270 intestine each day would potentially be more harmful. In the current experiment we and sensitivity compared to pair-fed thermal neutral counterparts. In the current study, In the current study, dHS animals had lower circulating NEFA concentrations, which fit concentrations. Blood samples were collected from pigs after they were dHS (6 h at 534 38°C, 40-60% humidity followed by 18 h at 32°C, 40-60% humidity) for three days or 535 reared under constant TN (28°C; 40-60% humidity). n=24 pigs per treatment. 
